This paper studies the biodegradation of the atrazine-contaminated soil by the strain W 16 (Rhodobacter sphaeroides sp.) under simulation conditions and analyzes the impacting factors of repairing process of atrazine-contaminated soil. The results show adding strain W 16 can promote the degradation of atrazine in soil. W 16 's atrazine-degrading and W 16 inoculation amount show positively correlated. When the inoculation amount of W 16 was reduced to 1.2×10 5 cfu·g -1 soil, the strain W 16 's degradation ability of atrazine obviously weakened. The optimum temperature for strain W 16 degradation atrazine in soil was 30℃ and W 16 's atrazine-degrading rate on the 15 th day was 96.86%. W 16 's atrazine-degrading rate in soil improved with the soil moisture content increase .When the soil moisture was 10％, the strain W 16 's atrazine-degrading ability was inhibited .While soil moisture content was more than 20%, atrazinedegrading rate was higher than 74.09% on the 15 th day.
Introduction
Atrazine is a cheap and efficient herbicide, widely used in weed control of corn, sorghum, sugar cane and other crops. Atrazine has a large consumption and long residual period ,can cause soil, groundwater and surface water pollution [1] [2] [3] . Atrazine is an endocrine disrupting agent, it can interfere with the regulatory function of hormones and induce reproductive deficiency of amphibians and induce tumors. Its eco-toxicological risk can not be ignored [4] [5] [6] . Bioremediation technology was mainly use biological organisms, especially the degradation effect of microorganism to ultimately remove the contaminants. As it has fast, safe, low-cost advantages, it is called the environment-friendly alternative technology [7] . In recent years, domestic and foreign scholars have done a lot of research on isolation and identification of atrazine-degrading bacteria [8] [9] [10] . However, studies about atrazine-degrading bacteria used for biodegradation of atrazine contaminated soil are rarely reported.
In this paper, we studies the biodegradation effect of atrazine-contaminated soil by the strain W 16 and the impacting factors to the biodegradation process. The research was conducted to provide a theoretical basis for biodegradation of atrazine contaminated soil and future application of the strain W 16 .
Materials and Methods

Materials
1) The experimental soil: Soil samples were collected from the topsoil on Harbin Xiangfang Farm(0-30cm), which had never been applied atrazine in history. The soil was air-dried and passed through a 2-mm sieve. Physical and chemical properties were shown in Table Ⅰ .
2) The strain: W 16 is a high efficiency atrazine degradation bacteria. Isolated, screened and preserved by our laboratory. It was identified as Rhodobacter (Rhodobacter sphaeroides sp.) by its morphology and sequence analysis of 16S rDNA . 
2) Determination of the atrazine concentration in the soil:
A.J. Liu's method was adopted [11] .Add 50mL 90% methanol to 10g soil and set overnight. After the mixture was filtrated, concentrated it to 5mL. Extracted the liquid with 50mL CH 3 Cl then concentrated it to 1mL to be determined by gas chromatography. Chromatographic Column: wide-bore capillary column(30m×0.53mm) internal coated with 14%OV-1701. Detection Conditions: Injector temperature was at 250 ℃, column temperature was at 200 ℃，FID detector was used with temperature 250 ℃ . Non-programmed temperature increasing. Gas folw: N 2 50kpa，H 2 50kpa，Air 50kpa, tail-blowing 100kpa. Splitless injection. Injection volume: 1μL.
3) Experiment design: Control: Take air-dried sieved (2 mm) soil, atrazine liquid added, stired well and made into atrazine-contaminated soil .Treatment: Adding the strain W 16 to the atrazine-contaminated soil and mix well. Each treatment was repeated three times.
4) Different soil moisture effect on W 16 's atrazine-degrading in soil:
Atrazine and the Strain W 16 concentration in the soil were controlled to 100 mg•kg -1 , 1.24×10 10 cfu•kg -1 seperately. Added distilled water to adjust water moistrue content of soil samples to 10 ％ ,20 ％ ,30 ％ ,40 ％ ,45 ％ . All treatments were cultivated in a temperature-and-humidity-constant incubater, with the temperature being set at (27±1)℃. Periodic sampling and determine the atrazine residues concentration in the soil.
5) Different inoculated-bacteria quantities effect on W 16 's atrazine-degrading in soil:
Atrazine concentration in soil was controlled to 100 mg•kg . Added distilled water to adjust water moistrue content of soil samples to 60% of maximum field water capacity. Cultivated samples in a temperature-and-humidity-constant incubater, with the temperature being set at (27±1)℃. Periodic sampling and determine the atrazine residues concentration in the soil.
6) Different temperature effect on W 16 's atrazine-degrading in soil:
Atrazine and the strain W 16 concentration in the soil were controlled to 100 mg•kg -1 , 1.24×10 10 cfu•kg -1 seperately. Added distilled water to adjust the water content of soil samples to 60% of maximum field water capacity. Each treatments were set in different temperature incubator (17 ℃, 25 ℃, 30 ℃)and incubated separately. Periodic sampling and determine the atrazine residues concentration in the soil.
7) Data analysis:
All the data were the average of three repeated operations, calculated through Excel. Author name / Procedia Environmental Sciences 00 (2011) 000-000
Results and Analysis
Different soil moisture content effects on W16's atrazine-degrading in soil.
Adjust the treatment soil moisture content to 10%, 20%, 30%, 40%, 45% seperately, incubating them in constant temperature incubator for 15 days, then determination atrazine residues concentration in the soil. The results are shown in Figure. 1. With increase of the soil moisture content, atrazine residues concentration in soil decreased. The Strain W 16 's atrazine-degrading effect in soil showed improving trend as the soil moisture content increased. When the soil moisture content was 10％, the strain W 16 's atrazine-degrading ability was inhibited, atrazine degradation rate was 51.37％. This result was consistent with Clotaire's [12] study, when the soil moisture content was below 10%, the atrazine degradation efficiency began to decrease significantly. When the soil moisture was 20％, the strain W 16 had relatively better effect on atrazine degradation and the degradation rate was 74.09％. W 16 's atrazine-degrading effect was best while the soil moisture was 45％, atrazine degradation rate was 96.55％. Incubating them in constant temperature incubator for 15 days, then determination atrazine residues concentration in soil. Figure.2 showed the degradation rate of atrazine and the strain W 16 's inoculated-bactria quantities were positively correlated. When the inoculum was 2×10 7 cfu·g -1 soil, the strain W 16 has a significantly effect on atrazine-degrading, the degradation rate was 97.38 ％ .When the inoculum was 1.2×10 5 cfu·g -1 soil, W 16 's atrazine-degrading effect was weakened. The degradation rate was only 32.73％.The test results showed that we can adjust strain W 16 inoculum according to different remediation requirements in practical application, in order to reduce cost and improve biodegradation efficiency.
Different inoculated-bacteria quantities effects on W16's atrazine-degrading in soil.
Different temperature effects on W16's atrazine-degrading in soil
Each treatment was set in 17℃, 25℃, 30℃ constant temperature incubator incubating separately for 15 days, then determinating atrazine residues concentration in the soil. The results were shown in Table Ⅱ . The strain W 16 has a good effect on atrazine degradation in soil at 30℃, the degradation rate was 96.86％.The degradation effect showed decreasing trend at 25℃、17℃, degradation rates were 88.73％and 74.46％ seperately. The reason was strain W 16 growth well at 30℃, it had a strong atrazine degradation ability in soil. When the temperature was lowed to 17℃, strain W 16 growth bad and atrazine degradation ability was inhibited. In practical applications, we should select the appropriate temperature for soil biodegradation in order to achieve the best restoration results. 
Conclusion
• Adding the strain W 16 can effectively promote the atrazine degradation in soil. Soil moisture content has a great impact on strain W 16 's atrazine-degrading. When the soil moisture was 10％, the strain W 16 's atrazine-degrading ability was inhibited.While soil moisture content was more than 20%, atrazine degradation effect was better. When the soil moisture was 45％, the degradation rate was up to 96.55％ on the 15 th day.
• Different inoculation amount of the strain W 16 has a significant impact to the degradation of atrazine in soil, the degradation rate of atrazine and strain W 16 's inoculated-bacteria quantities were positively correlated. We can adjust the strain W 16 's inoculum according to different remediation requirements in practical application, in order to reduce cost and improve biodegradation efficiency.
• Temperature has a very significant impact on the strain W 16 's atrazine-degrading in soil, The degradation effect was inhibited at low temperature. The degradation rate was low at 17℃，just 74.46％on the 15 th day. The degradation effect was best at 30℃, degradation rate was up to 96.86％on the 15 th day.
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